Introduction
Worldwide fifty million people have epilepsy 1 . In Bangladesh it is estimated that there are at least 1.52 million people with epilepsy. In a community based survey at Dasher Kandi in Bangladesh, it was found that incidence of epilepsy was 2.54 per 1000 population 2 . Worldwide overall prognosis of epilepsy is favorable, with 80% of patients being seizure free. However, 10-20% of patients develop medically intractable epilepsy 3 . The predictors of intractable epilepsy varies with age and are different among various geographic regions, and importantly, with the thoroughness of investigative technology used to un-reveal the etiology of epilepsy. Predictors of outcome of childhood epilepsy differs among early onset (onset before one year) and late onset (onset after one year) childhood epillepsy. There is a paucity of data regarding intractable epilepsy in Bangladesh, especially in children. Early identification of clinical predictors of intractable epilepsy according to age of onset of seizures would help in counseling patients and their families, selecting patients for intensive investigations and treatment with recently approved treatment as earliest and also to consider surgical and other non surgical treatments. This study was done to observe the clinical predictors of outcome of early and late onset childhood epilepsies and to observe the independent predictors of intractable childhood epilepsy.
Materials and Methods
It was a retrospective study. Duration of study was 2 years from January 2004 to December 2005. Study was done at Child Development and Neurology Unit in the Department of Paediatrics of Bangabandhu Sheikh Mujib Medical University. Inclusion criteria was epileptic children of 1 month to 15 years of age. Total 73 epileptic patients were enrolled in this study. Data of studied patients were collected purposfully on working days. They were divided into early onset group (onset of seizures before one year) and late onset group (onset of seizures after one year).
Thorough history of every aspect related to epilepsy was taken. Neuro-developmental and other relevant examinations were done in every patient. EEG was done in every patient. EEG was reported by paediatric neurologist. Imaging like CT scan / MRI, USG or Xray skull were done, where these were feasible and relevant. Blood sugar level, serum electrolytes, serum calcium and serum magnesium were estimated wherever required. Antiepileptic drugs were given to all epileptic children by the supervision of paediatric neurologist. Polytherapy was given when monotherapy failed. Serum drug level was measured in some of the patients, who required. All relevant information from history, clinical examination, investigation and followup visits were collected in pre-designed questionnaire.
Patients were divided again into two groups to find out the predictors of intractable epilepsy: 1. Well controlled group who responded to antiepileptic drug (Seizure free for more than 6 months).
2. Intractable group who did not respond to antiepileptic drug (AED) (One or more seizure per month over a period 6 months or more and who had experience trials of at least two different AEDs at optimum doses alone or in combination with adequate compliance).
Working definition followed in this study 1. 
Results
Seventy three patients were analyzed. Out of them 38 patients had early onset epilepsy and the rest 35 had late onset epilepsy. Fifty percent of the early onset group had their first onset of seizure within 3 months, followed by 31.6% cases who had onset in between 4-6 months. The median age of onset was observed to be 3.5 months and the lowest and highest age of onsets were 1 and 12 months respectively. It is remarkable that in more than 80% cases of early onset group seizure appeared in the first 6 months (Fig.-1) .
In early onset group 60.5% were males and 39.5% were females, while in late onset group males and females were almost equally distributed (48.6% and 51.4% respectively). No significant statistical difference was observed between early and late onset groups with respect to sex (p = 0.305) ( Table-I) . Predominant initial seizure type in early onset group was tonic-clonic in 57.9% followed by myoclonic seizure in 39.5% and clonic type in 2.6%. In the late onset group tonic-clonic was higher (77.1%) than their early onset counterpart, while the myoclonic seizure type was staggeringly low (5.7% only). The absence type and mixed type were found only in the late onset group. The myoclonic seizure was much higher in early onset group compared to late onset (39.5% vs. 5.7%) (Fig.-3) . Forty percent of the late onset group experienced their first seizure between 37-60 months. However there was wide spread distribution in different age groups. The median age of onset was found to be 60 months, while the lowest and highest ages of onset were 14 months and 168 months respectively (Fig.-2) . .001 respectively). More than one-third (36.8%) of the early onset had microcephaly compared to none of the late onset group (p<0.001). However, the groups were found to be almost identical in terms of severe jaundice, status epilepticus, febrile seizure and family history of epilepsy (p>0.05) ( Table-II) . More than 80% of the early onset and 77% of the late onset groups had EEG abnormality. The groups were found to be statistically homogeneous in respect to EEG abnormality (p>0.05) ( Fig.-4) . The comparative response between groups after 1 st AED (antiepileptic drugs) reveals that nearly two-third (65.7%) of the late onset group was seizure-free after 1 st AED, compared to only 1(2.6%) of the early onset group, indicating a significantly unfavourable response of early onset seizure (p<0.001) ( Table-III) . The proportion of unfavourable response among early onset cases was observed to be much higher than that of late onset cases even after treatment with 2 nd AED (p<0.001) ( Table-IV) . 
Discussion
Unfavourable outcome or intractability is a burning concern for both patients and personnel dealing with epilepsy. This study was done to search the factors that were associated with unfavourable outcome or intractability. Early identification of these factors would help in planning early intervention. Predictors were studied in early and late onset groups. It was observed that 50% and 31.6% patients of early and late onset group had onset of seizure within 3 months and 4 to 6 months respectively. This might be due to the fact that epileptic encephalopathies present early in life 3 . In early onset group, males (60.5%) were higher than females (39.5%), but in late onset group, it was equally distributed. Most epidemiological studies reported a slightly higher incidence of epilepsy in boys than girls. Another report showed that epilepsy was 2.4 times more in males than in females 9 . Exact cause of this male preponderance in childhood epilepsy is not known. It can be that boys get preference in the family in seeking health-care.
It was observed that 86.8% of early onset group compared to 22.9% of late onset had developed intractable epilepsy. Early age of onset was found as an independent predictor of unfavourable outcome or intractable epilepsy (P<0.001). Chawla et al 5 found 66% of intractable group compared to 04% of well * Goodness-of-fit test did not allow infantile spasm to be entered into the model because at least 1 cell had expected value <1; ** Significant predictors controlled epilepsy had early onset of seizure. Berg et al 10 found 52.6% of intractable cases compared to only 9.4% of well controlled epilepsy had early onset of seizure. In another study at Okayama University it was found that 53% patients of early onset epilepsy had unfavourable outcome (P<0.005) 11 . Hauser et al 9 also found it as a predictor of unfavourable outcome. Tae-sung and Holmes also found it as an independent predictor of intractable epilepsy (OR=0.86 per year, 95% CI 0.75, 0.97). In that study mean age of 144 intractable epilepsy cases were 2.9 years and that of 39 well-controlled cases were 5.2 years 12 .
In a recent prospective study of prognosis of seizure occurring in the first year of life, Datta and Wirrell found that 38% of the 40 patients with an onset of seizure in the first year of life had uncontrolled seizures at follow-up 13 . Epilepsy due to structural malformation like, microcephaly and macrocephaly, tuberous sclerosis, neuronal migration disorders like lissencephally, pachygyria, etc. present in early life. These epilepsies are difficult to control. Epilepsy associated with various congenital errors of metabolism present early in the life are difficult to control. Severe brain damage caused by severe perinatal insult manifest early in the life. A significant number of which also become intractable [9] [10] [11] [12] [13] . Early onset group had significant association with symptomatic etiology, infantile spasm, myoclonic seizure, neonatal seizure, microcephaly, birth asphyxia and high initial frequency of seizure. Berg et al 10 found infantile spasm, remote symptomatic seizure and neonatal seizure was significantly associated with early onset epilepsy. Early age of onset was found as a predictor of intractability in many studies, but its association with other predictors was not searched much. In this respect this study was designed to focus on early age of onset and its association with many other events which has got predictive influence on outcome of epilepsy. Reducing neonatal seizure and perinatal asphyxia by providing proper perinatal care, prevalence of early onset seizure and intractable epilepsy can be reduced.
It was revealed that 23 (65.7%) cases of late onset group and 1 (2.6%) cases of early onset group had remission after first drug. In case of second drug, 4(33.3%) of the remaining cases of late onset group and 4 (10.8%) of early onset group had remission, who had not responded to first drug. Datta and Wirrel also found that on multiple drug trials among responders, response to first antiepileptic drug was significant 13 . Camfield found response to initial drug therapy as a predictor of remission. Though the remission rate in this study was poor in case of second anti-epileptic drug compared to that of first, but the total percentage of response was increased 14 .
This study showed that 86.4% cases of symptomatic epilepsy developed intractability. It was found as an independent predictor of unfavourable outcome (P<0.001). Chawla et al 5 found 80% of intractable group compared to 2.8% of well-controlled group had symptomatic etiology (P<0.001). Hypoxic-Ischaemic damage of the brain due to perinatal asphyxia and cerebral palsy were the main causes of symptomatic epilepsy in that study. Chawla et al. also found perinatal asphyxia was the main cause of symptomatic epilepsy in intractable group and neurocysticercosis was the main cause of symptomatic epilepsy in wellcontrolled group of their study. Berg et al 15 found only 1.7% of idiopathic epilepsy compared to 12.5% of symptomatic group developed intractability, which was statistically significant. Chawla et al 5 found among the intractable group 80% had symptomatic etiology compared to 12.5% that was found in the study of Berg et al 15 . This difference was due to the fact that study of Chawla et al 5 was retrospective with biased samples of 100 cases. On the other hand Berg et al 15 conducted a prospective study with 613 cases. So, the findings of Berg et al 15 were more acceptable. Tae-sung and Holmes found symptomatic etiology in 55.6% cases of intractable epilepsy compared to 20.5% of well-controlled epilepsy cases (P<0.001) 12 . Ohtsuka, Yoshinaga and Kobayshi found 52% of the cases with symptomatic etiology developed refractory seizure, which was statistically significant (P<0.005) 11 .
In this study initial high frequency of seizure (≥ 1 per day) was found as an independent predictor of intractable epilepsy. Similar results were found in other studies 5, 9, 12, 15 . Sillanpaa found 87.2% of patient having refractory epilepsy had high initial seizure frequency 3 . Chawla et al 5 found that 76% of intractable group compared to 22% of well-controlled epilepsy had daily seizure (P<0.001). Malignant syndromes of epilepsy which are difficult to control present with high frequency of seizure. But frequent seizure itself further damages the developing brain which already has got pathology of seizure. It might also be remembered that less frequent status can be more devastating than frequent short episodes of seizure 16 . Berg et al 15 showed that, out of 99 cases having less than one seizure per month, only 1 case developed intractable epilepsy ( p< 0.001). Tae-sung and Holmes found daily seizure in 50.7% cases of intractable epilepsy compared to 25.6% of well-controlled epilepsy (p<0.001) 12 .
Considering the seizure type, tonic-clonic seizure was the commonest type in our study. In early onset group it was 57.9% and in late onset group it was 77.1%. Others also found it as the commonest variety (39-44%). It might be due to the fact that significantly higher number of idiopathic generalized tonic-clonic epilepsy present at later age [3] [4] [5] . Myoclonic seizure was remarkably higher (39.5% vs 5.7%) in early onset group compaired to late onset. Various malignant syndromes like infantile spasm, early myoclonic encephalopathy, severe myoclonic epilepsy in infancy etc. present very early in the life. This might be one of the reasons of getting higher myoclonic seizure in early onset group 3, 4 . Myoclonic seizures were also significantly associated with unfavourable outcome. It was found as an independent predictor of unfavourable outcome . Chawla et al 5 found 32% of intractable cases compared to 4% of well-controlled group had myoclonic seizure (P<0.001). Tae-sung and Holmes found 32.6% of intractable group compared to 10.3% of well-controlled group had myoclonic seizure which was statistically significant 12 . Berg et al 10 found myoclonic/atonic seizure in 21% of intractable cases compared to 4.2% cases of wellcontrolled epilepsy ( p=0.015). This might be due to malignant syndromes in infancy present with myoclonic seizure, which are difficult to control.
Infantile spasm was found significantly associated with intractibility in this study (P=0.007). Berg et al 10 found infantile spasm in 19.7% cases of intractable epilepsy compared to 1% cases of well-controlled group (P=0.003). It is a well-known malignant syndrome and difficult to control.
In this study 85.7% cases who had neonatal seizure was intractable epilepsy. It was found as an independent predictor of intractable epilepsy . Berg et al 10 in their study showed that 17.1% of intractable patients compared to only 5.2% of well-controlled patients had neonatal seizure (P=0.01). Chawla et al 5 found 30% of intractable patients compared to only 2% of well-controlled epileptic patients had neonatal seizure (P<0.001). In another study at Okayama University it was found that 5 (100%) patients of their series who had neonatal seizure developed refractory epilepsy and it was statistically significant 11 . When the developmental abnormality of brain are severe they present early and one of the presentations may be neonatal seizure. This is true for various inborn errors of metabolism too [9] [10] [11] [12] .
Ninety three percent of patients with microcephaly in this study developed intractable epilepsy. It was found as an independent predictor of intractable epilepsy. Chawla et al 5 found 58% of intractable group compared to 2% of well-controlled group had microcephaly (P<0.001). Berg et al 10 . found 23.7% cases of intractable group compared to only 3.1% of wellcontrolled group had microcephaly (P<0.001).
Birth asphyxia is a concern for countries of this subcontinent, where antenatal and perinatal care is still poor. In this study 87.5% epileptic children with history of birth asphyxia subsequently developed intractable epilepsy. It was found significantly associated with intractable epilepsy (P<0.001). Selina et al 17 and Chawla et al 5 found similar result. But in western countries with optimum perinatal care it was not found even as a risk factor of epilepsy.
They found history of convulsions in the mother, febrile seizures and head trauma as risk factors of epilepsy . But low birth weight, asphyxia or postmaturity were not found as risk factors 18 .
History of status epilepticus was not found as a predictor of unfavourable outcome or intractability. This finding is in contrast with the finding of Sillanpaa 3 . Ohtsuka, Yoshinaga and Kobayashi in their study found 29 (69%) patients with history of status epilepticus became refractory cases (p<0.005) 11 . But most of the other studies had not found it as a predictor 5, 15 . It has been seen that subsequent episodes of status epilepticus occurred at various times during the seizure disorder, generally after a pattern of intractability has been established 16 , which also suggests that status epilepticus is a marker rather than a cause of intractability 19 .
Family history of epilepsy had no significant association with unfavourable outcome (P=0.409). Other studies also showed similar results 3, 5, 15 . Indeed positive family history are more commonly found in benign conditions like Idiopathic generalized tonicclonic epilepsy. On the other hand malignant syndromes like early myoclonic encephalopathy, severe myoclonic epilepsy of infancy etc., which also has got family history, but are less in incidence 8 . Epileptic children suffer from febrile convulsion relatively more. Some claimed that this might be due to their low seizure threshold 10 . Incidence of febrile seizure in general population is 3-4% 7 . In this study 19 .17% of epileptic children had history of febrile seizure but it was not found as a predictor of unfavourable outcome. Other studies have shown similar results 11, 14, 15 .
Early and late onset groups were statistically homogenous in respect to EEG abnormality. EEG abnormality is significantly associated with unfavourable outcome (P=0.046). Selina et al 17 found similar result. Many benign syndromes like idiopathic generalized tonic-clonic epilepsy may present epileptiform discharges on EEG, absence seizure got generalized 3Hz spike-wave discharges, rolandic epilepsy got temporal epileptiform discharges. On the other hand, malignant syndromes like epileptic encephalopathies got background slowing. Encephalitis and hypoxia-ischaemic encephalopathy may have burst suppression, infantile spasm presents hypsarrythmia on EEG. So, it is more precise to search for specific EEG finding as a predictor as done by western investigators. Berg et al. found focal EEG slowing as predictor 15 . Focal and diffuse spike and wave was also found as predictor 11 . Tae-sung and Holmes found diffuse slowing and focal spike and wave activity as predictor of unfavorable outcome 12 . On the other hand patients without high grade EEG background abnormality was found having favorable outcome 20 .
Conclusion
In this study symptomatic epilepsy, myoclonic seizure, initial high frequency of seizure, infantile spasm, neonatal seizures and birth asphyxia were significantly higher among early onset group than in late onset group. Early onset of seizure, myoclonic seizure, initial high frequency of seizure (>1 seizure/ day), symptomatic etiology, neonatal seizure and microcephaly were found independent predictors of intractable epilepsy. As this study was not a prospective one, population based prospective studies with adequate number of cases representing the community are required.
